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摘 要 
可转位刀具作为一种先进刀具，具有高硬度、高耐用度、可快速更换、刀
具寿命长、刀具使用成本低等优点，被广泛应用于切削加工中。随着现代切削
技术的飞速发展，可转位刀具不断在材质及形状上取得创新，很重要一部分体
现在可转位刀片形状、刀片断屑槽型或刀片刃口型式的创新，可转位刀片的特
征变得越来越复杂。目前国家高度重视先进刀具的发展，正在解决特征曲面可
转位刀片周边刃磨机床、专用磨削软件及技术等关键技术国外垄断的问题。 
   基于以上背景，针对特征曲面可转位刀片的数学模型建立、刃磨软件开发
及实际刃磨技术，本论文从以下方面展开了研究： 
1. 基于特征曲面可转位刀片的周边刃磨特点，重新建立了可转位刀片的圆
弧过渡刃曲面和修光刃过渡面的数学模型，此模型对复杂特征曲面可转位刀片
磨削具有较强的通用性，能够满足绝大部分复杂特征曲面可转位刀片的刃磨要
求。 
2. 结合改进后的可转位刀片数学模型，设计开发了特征曲面可转位刀片周
边刃磨软件，用于生成可转位刀片的机床加工指令。为便于编辑复杂特征曲面
可转位刀片的刃磨指令，在软件中将刀片特征中的直线刃、圆弧过渡刃、修光
过渡刃和倒角刃等刀片特征曲面进行分类和模块化处理，提高软件的灵活性。 
3.针对具有复杂特征曲面的断屑槽孔型可转位刀片的外形特点，使用带有
顶针的夹具尾架对刀片进行孔定位装夹。分析由于刀片在定位时发生旋转对此
类刀片的周边刃磨产生的影响。 
4. 对于小圆弧半径圆弧过渡曲面的可转位刀片圆弧过渡刃在刃磨过程中出
现的圆弧轮廓不合格的问题，提出了一种圆弧轮廓补偿技术，通过圆弧数据点
的偏移处理，改善了圆弧过渡刃的圆弧轮廓，提高了可转位刀片圆弧过渡刃的
刃磨质量。 
 
  关键词：可转位刀片；特征曲面；刃磨技术；数控加工；软件开发
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Abstract 
As an advanced cutting tool, the indexable cutting tool has been widely used in 
cutting process because of its high hardness, high durability, fast replacement, long 
life and low cost.With the development of modern cutting technology, indexable 
cutting tools continue to make innovations in materials and shape. A very important 
innovation part reflected in the shape, chip breaker groove, cutting edge of indexable 
insert. The shape features of indexable insert become more complex. Currently, 
national government attaches much attentions to the development of advanced tools, 
especially the key technologies like periphery gringding machine, special grinding 
software of the  indexable insert with surface features monopolized by foreign country. 
Based on the presented background above, focus on the establishment of 
mathematical models, the development of periphery gringding software and actual 
grinding technology of indexable insert with surface features, the thesis launched 
research from the following aspects: 
1. Re-establishing the mathematical model of arc transition surfaces and wiper of 
the indexable inserts based on the characteristics of periphery gringding of indexable 
insert with complex surface features, the model has a strong compatibility of 
indexable insert with complex features, satisfied the requirements of most indexable 
inserts with complex characteristic surface. 
2. Combined with the mathematical model of indexable insert, designed software 
(indexable insert profile edge grinding software of characteristic surface) can be used 
to the machining program generating of indexable insert. For the convenience of 
editing periphery gringding program of indexable insert with characteristic surface, 
treat linear edge, arc transition edge, wiper and chamfer transition edge as modules in 
the software, improving the flexibility of software. 
3. Against the shape characteristics of indexable insert with slot-type chip 
breaker, using the tailstock clamp with thimble make the insert fixture. The impact of 
such blades due to rotation when fixing was investigated in this research. 
4. Against the unqualified circular contour of indexable inserts when grinding, a 
technology of circular contour compensation was presented. The quality of periphery 
gringding arc transition edge of indexable insert was improved obviously by 
offsetting  the data points on the circular. 
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